All relevant data are within the paper and its Supporting Information files

Introduction {#sec005}
============

According to the World Health Organization, interpersonal violence refers to violence between individuals, and is subdivided into *family and intimate partner violence (IPV)*, and *community violence* \[[@pone.0237562.ref001]\]. Most of the research on interpersonal violence has focused on one of the types of interpersonal violence, like violence perpetrated by current of previous partner. However, many researchers have drawn attention to the fact, that leaving out other types of violence, where the perpetrator was somebody else than the intimate partner or that took place earlier in life, results in lower prevalence estimates and a limited understanding about the total burden of violence \[[@pone.0237562.ref002]--[@pone.0237562.ref005]\].

More recent research has demonstrated that different forms of violence rarely occur in isolation \[[@pone.0237562.ref002],[@pone.0237562.ref006]\]. A large proportion of victims report being exposed to multiple forms of violence \[[@pone.0237562.ref002]\]. To better describe this phenomenon the term polyvictimization (PV) was coined. PV has been defined as experience of multiple victimizations of different kinds, not just multiple episodes of the same kind of victimization \[[@pone.0237562.ref004]\]. PV tends to be associated with more serious health consequences than exposure to a single violent event or recurrence of the same form of violence \[[@pone.0237562.ref002],[@pone.0237562.ref007]--[@pone.0237562.ref009]\]. For example, a study carried out in Sweden showed that exposure to multiple forms of violence was more strongly associated with psychological ill-health than any single form of victimization among women and men \[[@pone.0237562.ref002]\]. The number of adverse childhood experiences, such as violence or neglect, has been shown to have a graded relationship to the presence of adult diseases \[[@pone.0237562.ref007]\]. Exposure to four or more adverse childhood experiences has been associated with leading causes of death in adults \[[@pone.0237562.ref007]\].

Population-based studies of the lifetime exposure to different forms of interpersonal violence among men and women are limited. Most research on the prevalence of interpersonal violence has focused on violence against women and on men's perpetration, in part because of the greater burden of certain forms of violence for women and the greater adverse effects of violence on women's mental and physical health \[[@pone.0237562.ref010],[@pone.0237562.ref011]\]. Still, to understand the population burden of exposure to violence and the sub-populations who are at elevated risk, it is important to know the prevalence and socio-demographic factors associated with exposure to interpersonal violence among both men and women \[[@pone.0237562.ref002],[@pone.0237562.ref007],[@pone.0237562.ref012]\].

A higher prevalence of interpersonal violence is related to greater acceptance of violence in society, lower gender equality, and many other societal factors \[[@pone.0237562.ref001]\]. This study analyzes interpersonal violence in Estonian context, to understand the cultural and historical framework of this study, we provide here a brief overview about the recent history of Estonia, which is notable for various societal and political changes and is similar to other countries in the Eastern Europe. In 1940, Estonia was occupied by the Soviet Union. During that period, interpersonal violence was considered to be a personal issue not a public health concern meriting research and interventions to prevent it. Due to that, there is no reliable data available on the prevalence of interpersonal violence from that period. Estonia regained independence in 1991, after which a period of transition to a democratic and free-market country followed. The restructuring period was accompanied by increase in unemployment, high mortality rates suicide and violent crime, similar tendencies have been observed also in other countries in transition \[[@pone.0237562.ref013]--[@pone.0237562.ref015]\]. For example, during the 1990s, murder rates in Estonia were among the highest in Europe \[[@pone.0237562.ref013]\], information concerning violence against women from this period is scarce, but some data suggest that the number of rapes increased \[[@pone.0237562.ref016]\]. Although substantial progress has been made since 1991, some historical legacies still are evident in today's society and the country has high scores in interpersonal violence scale \[[@pone.0237562.ref017]\]. For example, every fifth person in Estonia still considers family violence to be a private issue, and victim-blaming attitudes remain common \[[@pone.0237562.ref018]\]. Research looking at the prevalence and health consequences of violence has been emerging. A previous study demonstrated that in Estonia 17.2% of women had been exposed to physical and 4.1% to sexual IPV during the last year and it was an important contributor to sexual risk behaviour and adverse sexual health outcomes among women of reproductive age \[[@pone.0237562.ref019]\]. A study carried out by the European Agency for Fundamental rights showed that since age of fifteen every third woman in Estonia had been exposed to physical or sexual violence by partner/non-partner \[[@pone.0237562.ref020]\]. However, knowledge about both the prevalence and health consequences of interpersonal violence in Estonia and in Eastern Europe overall is limited in comparison with other European and North American countries. This study is the first in the Eastern European region to measure and compare the population-level prevalence of interpersonal violence among both, men and women and to look at the socio-demographic factors associated with exposure to polyvictimization in adulthood (PVA). The primary aim of this study was to describe the prevalence and co-occurrence of different forms of interpersonal violence in childhood and adulthood by gender. The second aim was to analyze the association between exposure to one form of violence, PVA and socio-demographic variables identified in the literature to be associated with a higher risk for exposure to interpersonal violence among men and women \[[@pone.0237562.ref001],[@pone.0237562.ref021]--[@pone.0237562.ref024]\].

Methods {#sec006}
=======

Procedures {#sec007}
----------

This study was based on two cross-sectional surveys carried out in Estonia in 2014. Firstly, Estonian women´s health 2014: sexual and reproductive health, health behaviour, attitudes and use of healthcare services (hereafter Estonian Women's Health Survey, EWH) and secondly, Survey of Estonian men\'s attitude and behaviour: health, education, employment, migration and family formation (hereafter Estonian Men's Survey, EMS) \[[@pone.0237562.ref025],[@pone.0237562.ref026]\]. In both surveys, several ethical considerations were followed. In the covering letter, all participants were informed the purpose of the study, how the findings will be used, instructions of filling, and contacts for obtaining additional information. Participation in the survey was voluntary and anonymous. The participants were free to withdraw their participation at any time or not to answer any particular questions. Moreover, the answers and the personal codes were stored in the separate databases to eliminate identification of certain individuals by their answers. The ethics committee approval is not required for carrying out anonymous questionnaire-based studies in Estonia, but Women's Health Survey was approved by the Research Ethics Committee of the University of Tartu, Estonia (226/T-7).

For the EWH and EMS, random samples of the female/male population, stratified by age groups were taken from the Estonian Population Registry. Power analysis was carried out for both surveys in order to determine optimal sample sizes. Based on the sample size calculations, the initial sample size for EWS had to be 5233 women aged 16--44 and for EMS 4800 men aged 16--54. The sample size of EWS made up 2.1% of the total female population aged 16--44 years and sample size of EMS made up 1.5% of male population aged 16--54 living in Estonia in 2013. A total of 2440 women and 2119 men participated in these surveys, yielding response rates of 47.0% and 45.9%, respectively.

In the EWH, a self-completed survey method was used with the possibility to complete the questionnaire electronically or on paper \[[@pone.0237562.ref025]\]. All women in the sample were mailed a letter with a questionnaire and two pre-paid envelopes (one for returning the filled questionnaire and a second one including an individual code to let the researchers know that the respondent had posted the questionnaire and thus to allow the respondent's questionnaire to remain anonymous). The letter also included a link to an electronic questionnaire and personal code on the website. Of the respondents, 16.6% answered electronically and 83.4% on paper. There were no significant differences between the two responding methods regarding responses about exposure to violence or socio-demographic characteristics.

In the EMS, eligible respondents were mailed a letter, including a link to electronic questionnaire and a personal code to access the online questionnaire \[[@pone.0237562.ref026]\]. On request, a paper questionnaire with a prepaid envelope to return it, and a card with a personal code which had to be posted separately, was available. The researchers visited men who had not responded by either paper or electronic questionnaire after three reminders. They gave out questionnaires and later collected filled in ones in sealed envelopes. Most participants responded electronically (93%), 2.2% returned the questionnaire by post, and 4.8% by the researcher. In the WHS, LimeSurvey program was used, but in the EMS, SurveyMonkey platform was used. Ethical guidelines for research on violence were followed in both surveys \[[@pone.0237562.ref027]\]. More detailed descriptions concerning the methodology of the surveys can be found from the survey reports \[[@pone.0237562.ref025],[@pone.0237562.ref026]\].

Sample {#sec008}
------

Men (n = 611) and women (n = 749) either over 44 or under 18 years old, or who did not respond to the question about age were excluded from the analysis to allow comparisons across gender. Respondents who had not answered the questions about native language (23 women) or violence exposure (264 men and 78 women) were also excluded. Thus, the final sample for analysis included 1244 men and 1590 women. The data for both surveys were weighted by age group and native language (Estonian/Russian or other) using census data \[[@pone.0237562.ref028]\]. Weighting was carried out to compensate for oversampling of younger women and lower response rates of Russian-speaking men and women. Information in this study concerning the respondents' gender comes from the population registry, where it is recorded either as male or female.

Measures {#sec009}
--------

### Violence assessment {#sec010}

In both surveys, the NorVold Abuse Questionnaire (NorAQ) was used to assess exposure to interpersonal violence in childhood and adulthood \[[@pone.0237562.ref029],[@pone.0237562.ref030]\]. NorAQ has been validated in male and female samples and has shown adequate test-retest reliability, sensitivity (68--96%) and specificity (72--99%), except for the question about mild physical violence, which was excluded from the present study \[[@pone.0237562.ref002],[@pone.0237562.ref029],[@pone.0237562.ref030]\]. Questions in NorAQ are behaviourally specific--this means that the respondents could choose from pre-defined answer alternatives describing violent behavior. There were four answer alternatives which were same for all questions: 1) no; 2) as a child (before the age of 18); 3) yes, as an adult (when being 18 years old or older) 4) yes, as a child and as an adult (before and after the age of 18). In [Table 1](#pone.0237562.t001){ref-type="table"}, questions and answer choices in NorAQ are presented \[[@pone.0237562.ref029]\].

10.1371/journal.pone.0237562.t001

###### Questions about exposure to violence in NorVold Abuse questionnaire.

![](pone.0237562.t001){#pone.0237562.t001g}

  -------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Emotional violence**                             
  Mild                                               Have you experienced anybody systematically and for any longer period trying to repress, degrade or humiliate you?
  Moderate                                           Have you experienced anybody systematically and by threat or force trying to limit your contacts with others or totally control what you may and may not do?
  Severe                                             Have you experienced living in fear because somebody systematically and for a longer period has threatened you or somebody close to you?
  **Physical violence**                              
  Moderate                                           Have you experienced anybody hitting you with his/her fist(s) or with a hard object, kicking you, pushing you violently, giving you a beating, thrashing you or doing anything similar to you?
  Severe                                             Have you experienced anybody threatening your life by, for instance, trying to strangle you, showing a weapon or knife or by any other similar act?
  **Sexual violence**                                
  Mild, no genital contact                           Has anybody against your will touched parts of your body other than the genitals in a 'sexual way' or forced you to touch other parts of his or her body in a 'sexual way'?
  Mild, emotional/ sexual humiliation                Have you in any other way been sexually humiliated; e.g. by being forced to watch a porno movie or similar against your will, forced to participate in a porno movie or similar, forced to show your body naked or forced to watch when somebody else showed his/her body naked?
  Moderate, genital contact                          Has anybody against your will touched your genitals, used your body to satisfy him/herself sexually or forced you to touch anybody else's genitals?
  Severe, penetration                                Has anybody against your will put his penis into your vagina[\*](#t001fn001){ref-type="table-fn"}, mouth or rectum or tried any of this; put in or tried to put an object or other part of the body into your vagina, mouth or rectum?
  Answer alternatives (the same for all questions)   
  1 = No                                             
  2 = Yes, as a child (\<18 years)                   
  3 = Yes, as an adult (≥18 years)                   
  4 = Yes, as a child and as an adult                
  -------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*The word "vagina" omitted from men's questionnaire

To analyze the patterns of exposure to interpersonal violence, we created two aggregate measures. In order to assess the exposure to different forms of interpersonal violence and their combinations in childhood, adulthood and both in childhood and adulthood, a new variable was created, where respondents were grouped into eight categories as follows: 1. no violence; 2. emotional; 3. physical; 4. sexual; 5. emotional and physical; 6. emotional and sexual; 7. physical and sexual; 8. emotional, physical and sexual. Then, polyvictimization in adulthood (PVA) was created by dividing the participants into three groups based on the number of forms of violence they had been exposed to as adults. Both, respondents who had been exposed to violence only in adulthood and those who had been exposed to violence both in childhood and adulthood were included in this variable. The groups are: 1. no exposure in adulthood 2. exposure to one form of violence 3. exposure to two or three forms of violence.

### Independent variables in the multinomial logistic regression model {#sec011}

Ten variables were included in the analysis, separately for men and women: native language (Estonian; Russian/other); level of education (primary or less; secondary/vocational secondary; higher; missing); education of the mother and of the father (unknown; primary or less/secondary; higher; missing); marital status (married; cohabiting; single; other; missing); having one or more children (no; yes); estimation of financial situation (very good/good; neither good nor bad; bad/very bad; missing); sexual orientation (exclusively or predominantly heterosexual, bi- or homosexual; missing), exposure to violence in childhood (no; one form of violence; polyvictimization) and age in years (18--44 years old).

Analysis {#sec012}
--------

Descriptive statistics were used to describe the prevalence of the three different forms of violence, and the socio-demographic characteristics of the respondents. Differences in the prevalence of emotional, physical and sexual violence and their combinations across gender was analyzed using a chi-square test with a significance level of p\<0.01. Multinomial logistic regression analyses (adjusted for covariates) were estimated for women and men separately to examine the associations of socio-demographic characteristics (independent variables) with exposure to 1) one form of violence and 2) PVA (dependent variables). All respondents who did not answer some of the questions in this study were excluded from the models, the responses of 1239 men and 1532 women were included to the multinomial logistic regression analysis.

Results {#sec013}
=======

Socio-demographic characteristics of respondents {#sec014}
------------------------------------------------

As shown in [Table 2](#pone.0237562.t002){ref-type="table"}, having higher education (24.7% *vs*. 42.6%) being officially married (27.2% *vs*. 31.8%), and having at least one or more children (43.6% *vs*. 59.4%) was less common among men compared to women. Men estimated their financial situation more often to be good or very good than women (16.7% *vs*. 10.0%). Nearly 98% of both men and women reported to be exclusively or predominantly heterosexual.

10.1371/journal.pone.0237562.t002

###### Weighted socio-demographic characteristics by gender, 18--44-year-old respondents in Estonia, %.

![](pone.0237562.t002){#pone.0237562.t002g}

  Socio-demographic characteristics                     Men    Women
  ----------------------------------------------------- ------ -------
  **Age**                                                      
        18--24                                          24.2   25.1
        25--34                                          38.5   37.9
        35--44                                          37.3   37.0
  **Native language**                                          
        Estonian                                        74.9   70.5
        Russian or other                                25.1   29.5
  **Education**                                                
        Primary education or less                       13.7   15.6
        Secondary or vocational secondary education     61.5   41.3
        Higher education                                24.7   42.6
        Missing                                         0.1    0.5
  **Education of mother**                                      
        Unknown                                         4.8    2.0
        Primary education or less/secondary education   62.2   66.6
        Higher education                                33.0   31.4
        Missing                                         0.0    0.4
  **Education of father**                                      
        Unknown                                         11.7   9.5
        Primary education or less/ Secondary            60.1   65.5
        education                                              
        Higher education                                28.2   24.6
        Missing                                         0.0    0.4
  **Marital status**                                           
        Married                                         27.2   31.8
        Cohabiting                                      36.4   39.0
        Single                                          32.0   23.9
        Other                                           4.4    5.0
        Missing                                         0.0    0.3
  **Having one or more children**                              
        No                                              56.4   40.6
        Yes                                             43.6   59.4
  **Estimation on financial situation**                        
        Very good or good                               16.7   10.0
        Neither good nor bad                            49.5   48.4
        Very bad or bad                                 33.8   40.7
        Missing                                                0.9
  **Sexual orientation**                                       
        Exclusively or predominantly heterosexual       97.7   97.6
        Bi- or homosexual                               2.0    1.7
        Missing                                         0.3    0.7

Prevalence of interpersonal violence {#sec015}
------------------------------------

Two thirds (n = 829, 66.6%) of men and over half (n = 862, 54.2%) of women had been exposed to some form of interpersonal violence in their lifetime ([Table 3](#pone.0237562.t003){ref-type="table"}). The patterns of exposure to interpersonal violence among men and women were statistically significantly different across all life periods. Exposure to physical violence only was the most common among men in all groups. In childhood, exposure to emotional violence only was the most common among women (12.3%), however it remained somewhat lower than among men (14.5%). Exposure to sexual violence among women was more common than among men in all groups. In childhood 5.8% and both in childhood and adulthood 0.9% of women had been exposed to sexual violence, which means that in total almost seven percent of women had been exposed to sexual violence in childhood. Apart from the combination of emotional and physical violence, exposure to multiple forms of interpersonal violence among men remained under one percent in all groups. Among women the co-occurrence of different forms was more common, and exposure was more evenly distributed between different forms.

10.1371/journal.pone.0237562.t003

###### Weighted prevalence of the co-occurrence of different forms of violence during childhood, adulthood, both childhood and adulthood and lifetime exposure by gender, 18--44-year-old men (n = 1244) and women (n = 1590) in Estonia, %.

![](pone.0237562.t003){#pone.0237562.t003g}

  Exposure to interpersonal violence                             Only in childhood[[\*](#t003fn001){ref-type="table-fn"}]{.ul}   Only in adulthood[[\*](#t003fn001){ref-type="table-fn"}]{.ul}   Both in childhood and adulthood[[\*](#t003fn001){ref-type="table-fn"}]{.ul}   Lifetime exposure[[\*](#t003fn001){ref-type="table-fn"}]{.ul}                        
  -------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- ----------------------------------------------------------------------------- --------------------------------------------------------------- ------ ------ ------ ------
  No exposure to any form                                        52.7                                                            61.6                                                            78.0                                                                          78.1                                                            82.5   90.8   33.4   45.8
  Only emotional                                                 14.5                                                            12.3                                                            2.8                                                                           4.5                                                             3.5    4.1    8.8    10.8
  Only physical                                                  17.8                                                            7.7                                                             15.9                                                                          5.7                                                             11.4   1.9    30.0   10.1
  Only sexual                                                    0.6                                                             5.8                                                             1.0                                                                           4.2                                                             0.0    0.9    0.2    6.2
  Emotional and physical                                         12.4                                                            5.3                                                             1.8                                                                           3.6                                                             2.5    1.1    23.6   10.4
  Emotional and sexual                                           0.8                                                             2.7                                                             0.0                                                                           1.4                                                             0.0    0.4    0.4    3.8
  Physical and sexual                                            0.5                                                             2.0                                                             0.2                                                                           1.1                                                             0.0    0.2    1.0    3.8
  Exposure to all three forms (emotional, physical and sexual)   0.7                                                             2.7                                                             0.2                                                                           1.4                                                             0.1    0.6    2.8    9.1

\*Statistically significant differences between men and women according to chi-square analysis, p\<0.01

Multinomial logistic regression results {#sec016}
---------------------------------------

Among men, 28.9% (n = 358) of the respondents were exposed to one form of interpersonal violence and 5.8% (n = 72) to PVA in adulthood or both in childhood and adulthood, among women 17.9% (n = 274) and 12.4% (n = 190), accordingly. In multinomial logistic regression analysis, exposure to violence in childhood and older age were associated with exposure to one form of interpersonal violence across gender, among women it was additionally associated with cohabiting or being divorced/widowed ([Table 4](#pone.0237562.t004){ref-type="table"}). Among men, unknown education of mother, neutral or poor financial situation, exposure to violence in childhood and older age were associated with PVA. Exposure to PVA among women was positively associated with all covariates, except for education of father and sexual orientation. Among both men and women polyvictimization in childhood had graded relationship with PVA.

10.1371/journal.pone.0237562.t004

###### Adjusted odds ratios (AOR)[\*](#t004fn001){ref-type="table-fn"} with 95% confidence intervals for being exposed to one form of violence and polyvictimization in adulthood, 18--44-year-old respondents in Estonia.

![](pone.0237562.t004){#pone.0237562.t004g}

  Background characteristics                  Men n = 1239            Women n = 1532                                    
  ------------------------------------------- ----------------------- ------------------------- ----------------------- -----------------------
  **Native language**                                                                                                   
  Estonian                                    1.00                    1.00                      1.00                    1.00
  Russian/other                               0.97 (0.72--1.32)       0.86 (0.48--1.56)         1.08 (0.82--1.42)       **1.45 (1.06--1.99)**
  **Respondents education**                                                                                             
  Higher                                      1.00                    1.00                      1.00                    1.00
  Basic                                       1.42 (0.90--2.24)       1.22 (0.48--3.09)         1.36 (0.90--2.05)       **2.56 (1.57--4.18)**
  Secondary                                   1.12 (0.82--1.54)       1.15 (0.60--2.21)         1.12 (0.86--1.47)       **2.01 (1.42--2.83)**
  **Education of mother**                                                                                               
  Higher                                      1.00                    1.00                      1.00                    1.00
  Basic/ secondary                            0.96 (0.70--1.30)       1.62 (0.83--3.17)         0.87 (0.65--1.16)       **1.58 (1.07--2.36)**
  Unknown                                     1.53 (0.79--2.98)       **3.84 (1.17--12.60)**    1.63 (0.65--4.03)       **3.39 (1.33--8.65)**
  **Education of father**                                                                                               
  Higher                                      1.00                    1.00                      1.00                    1.00
  Basic/ secondary                            1.22 (0.88--1.68)       0.85 (0.44--1.63)         1.01 (0.74--1.39)       0.88 (0.59--1.33)
  Unknown                                     1.40 (0.87--2.27)       0.86 (0.34--2.20)         0.78 (0.46--1.30)       0.72 (0.40--1.32)
  **Marital status**                                                                                                    
  Married                                     1.00                    1.00                      1.00                    1.00
  Single                                      1.29 (0.85--1.96)       1.87 (0.82--4.26)         1.29 (0.86--1.94)       **1.74 (1.07--2.82)**
  Cohabiting                                  1.35 (0.95--1.92)       1.28 (0.63--2.58)         **1.65 (1.20--2.26)**   **1.97 (1.36--2.86)**
  Divorced/widowed/other                      1.59 (0.84--3.02)       1.86 (0.57--6.09)         **2.21 (1.30--3.77)**   **2.28 (1.25--4.16)**
  **Biological children**                                                                                               
  No                                          1.00                    1.00                      1.00                    1.00
  Yes                                         0.74 (0.53--1.04)       1.21 (0.61--2.42)         0.83 (0.59--1.17)       **1.75 (1.13--2.71)**
  **Estimation of financial situation**                                                                                 
  Good/very good                              1.00                    1.00                      1.00                    1.00
  Neither good nor bad                        1.24 (0.93--1.65)       **2.24 (1.09--4.58)**     1.17 (0.90--1.51)       1.19 (0.84--1.66)
  Bad/very bad                                1.27 (0.86--1.88)       **4.16 (1.18--9.19)**     1.43 (0.92--2.20)       **3.26 (2.09--5.09)**
  **Sexual orientation**                                                                                                
  Exclusively or predominantly heterosexual   1.00                    1.00                      1.00                    1.00
  Bi- or homosexual                           0.33 (0.09--1.20)       2.51 (0.72--8.74)         0.63 (0.22--1.74)       1.76 (0.69--4.46)
  **Exposure to violence in childhood**                                                                                 
  No                                          1.00                    1.00                      1.00                    1.00
  One form of violence in childhood           **2.18 (1.63--2.90)**   **3.77 (1.76--8.08)**     **1.86 (1.43--2.50)**   **2.23 (1.59--3.13)**
  Polyvictimization in childhood              **2.26 (1.61--3.16)**   **11.50 (5.60--23.58)**   **3.09 (2.26--4.23)**   **3.38 (2.33--4.90)**
  **Age**                                                                                                               
  18--44                                      **1.05 (1.03--1.07)**   **1.05 (1.01--1.09)**     **1.05 (1.03--1.08)**   **1.05 (1.03--1.08)**

\* Adjusted for covariates

\*\* Reference category is "No exposure to violence during adulthood"

Discussion {#sec017}
==========

The results of this study show that more than half of men and women have been exposed to at least one form of interpersonal violence, however the patterns of exposure are significantly different. Among women the distribution of different forms of violence is more even and exposure to PVA is higher than among men. In addition to that, the results suggest that among women PVA is associated with more socio-demographic characteristics.

Findings from prior studies carried out in other developed countries, which have looked at gender differences in the context of IPV or violence in childhood, have showed different patterns of exposure to violence across gender \[[@pone.0237562.ref031]--[@pone.0237562.ref033]\]. For example, some studies have suggested that men are exposed more often than women to physical violence in childhood and youth \[[@pone.0237562.ref033],[@pone.0237562.ref034]\] and women are exposed more often than men to sexual IPV and sexual youth violence \[[@pone.0237562.ref012],[@pone.0237562.ref031],[@pone.0237562.ref033]\], which corroborates the findings of this study.

This is the first study in Estonia and Eastern European region demonstrating the vast differences in the patterns of exposure to interpersonal violence among men and women across childhood and adulthood. The results of this study show that among men, physical interpersonal violence often occurs in isolation, which is in line with previous findings \[[@pone.0237562.ref033]\]. The exposure to violence during adolescence among men has been related to higher rates of conventional crime, whereas among women rates of relational violence are higher \[[@pone.0237562.ref035]\]. Empirically, boys have received more harsh verbal and physical punishments from their parents and/or caregivers \[[@pone.0237562.ref034]\], which can partly explain this finding. Among boys physical violence at school has been shown to be more common \[[@pone.0237562.ref036]\]. Among women, exposure to sexual interpersonal violence only or in combination with emotional and/or physical violence was the highest in childhood and significantly more common than among men. Childhood and youth have been shown to be periods with higher risk for sexual violence exposure, similarly with the results of this study, girls have been found to have even higher risk than boys \[[@pone.0237562.ref001],[@pone.0237562.ref033],[@pone.0237562.ref037]\].

According to our results, every sixth man has been exposed to physical interpersonal violence in adulthood, while the rates of other forms of violence remain significantly lower compared to women. There is evidence showing that men are more often exposed to community violence, such as violent crimes \[[@pone.0237562.ref038]\]. Among women, exposure to different forms of interpersonal violence is distributed more evenly.

Exposure to all three forms of interpersonal violence in childhood was three times and in adulthood seven times more common among women than men. Exposure to polyvictimization has been characterized as living in a constantly unsafe environment, where there is no place where one could feel safe. In childhood, it has to do with dysfunctional households, poor parent/caregiver relationship and in adulthood with IPV \[[@pone.0237562.ref021],[@pone.0237562.ref033]\]. In both of these situations the victim lives in a constant state of fear, which is believed to lead to the significantly higher levels of negative health outcomes, than exposure to any form of violence in isolation.

In addition to demonstrating the high prevalence of interpersonal violence among men and women in Estonia, the contribution of this study is identifying socio-demographic factors associated with higher risk for experiencing violence by gender. Some of the factors associated with PVA among men and women were overlapping, such as exposure to violence in childhood and older age, it should be noted that across gender exposure to violence in childhood had a graded relationship with PVA. Both of these factors have been shown in prior research to be strongly associated with exposure to IPV among women \[[@pone.0237562.ref039]\]. Although younger age *per se* is a well-known risk factor for experiencing violence, simply the longer time period over which one can be exposed to violence, results in higher lifetime prevalence rates in older age groups. Exposure to violence in childhood has been associated previously with both higher rates of revictimization and higher risk of violence perpetration \[[@pone.0237562.ref010],[@pone.0237562.ref039]\]. There are several pathways which are hypothesized to cause higher rates of revictimization, it has been shown that children exposed to PV have a reduced capacity for affect regulation in adulthood, dysfunctional behavioural patterns, lower self-esteem and higher levels of psychological distress \[[@pone.0237562.ref040]--[@pone.0237562.ref042]\]. Children exposed to abuse and neglect are at increased risk for substance abuse and criminal behavior \[[@pone.0237562.ref024],[@pone.0237562.ref040]\], which can lead both to being victimized of perpetration of violence. The instrument used in this study to measure exposure to violence did not contain questions about the perpetrator, but the strong association between exposure to violence in childhood and PVA combined with the high prevalence of violence in childhood suggests that this topic merits further investigation. Lower education of mother and belonging to lower socio-economic class were associated with higher risk for PVA both among men and women. In Estonia until quite recently, gender stereotypic distribution of household chores has been dominating \[[@pone.0237562.ref043]\], women have been responsible for taking care of the children, which can explain why the education of mother is associated with PVA, while unknown or low education of father is not. Unknown or low education of mother can mean growing up in lower-resource and unsafe setting and less knowledgeable child rearing practices. Parental education has also been shown to predict the child's future socioeconomic status, which in the current study was also associated with PVA \[[@pone.0237562.ref044]\]. Non-Estonian ethnicity, lower education, non-married status, and having one or more children were factors that were associated with PVA only among women. The large number of different background characteristics associated with exposure PVA among women shows that socio-demographic background plays much bigger role in exposure to violence, especially to PVA, among women than men. This knowledge can be used to design more evidence-based prevention and intervention strategies to prevent negative health outcomes shown in previous research to be associated with PVA.

This study has several limitations which should be addressed. Firstly, the questionnaire did not ask about the perpetrator of violence, neither the duration of exposure to violence. Information about the perpetrator could have helped to give more thorough explanations regarding the differences of the violence patterns between men and women. From previous research it is known that women are more often exposed to systematic forms of violence, which could explain the higher levels of polyvictimization among them \[[@pone.0237562.ref045]\]. Future research is needed in Estonia to evaluate the perpetrator of violence, the context where violence took place--was it one-off event or repeated violence---and the impact it has on the victim. Secondly, violence may still be associated with social stigma, especially some forms like sexual violence among men, which can cause underreporting. Thirdly, many forms of violence, for example, economic violence, witnessing violent events, are not included in the NorAQ. The response rates of both surveys, 47% in EWH and 44.5% in EMS were in the range expected and similar response-rate estimations were used when calculating the sample size. In addition to that, the final samples of both EWH and EMS were representative and had no selectivity bias. Previous population-based studies focusing on violence have yielded similar response rates \[[@pone.0237562.ref020],[@pone.0237562.ref032]\]. The prevalence of interpersonal violence in EWH survey is comparable with the results of the previous studies carried out in Estonia \[[@pone.0237562.ref020],[@pone.0237562.ref046]\]. However, there is a possibility that the most highly victimized men and women were not able or chose not to participate in the surveys. Based on that, it is possible, that the prevalence of PVA could be even higher than shown in this paper.

One of the major strengths of this study is that the data came from two population-based cross-sectional studies and the use of the identical validated questionnaire. The questions concerning violence were filled in rather well (over 95% of the respondents answered to the questions concerning exposure to violence), taking into account the sensitivity of these questions.

These results offer valuable knowledge to public health and education specialists, health-care providers and policy-makers, who can use this information to design interventions to prevent violence or develop violence screening programs. In addition to Estonia, these results are particularly useful in the Eastern European region, where until now research demonstrating the prevalence of interpersonal violence has been scarce. It is of utmost importance to pay more attention to prevent violence in childhood, and identify children who have been exposed to violence, as violence in childhood is strongly associated with increased risk of exposure to violence later in life across gender. For example, currently comprehensive violence prevention programs at schools and kindergartens are being developed in Estonia. The results of this study demonstrate significant differences between men and women in the violence exposure patterns. It should be acknowledged that women are twice as likely to be polyvictimized in adulthood than men and have more socio-demographic factors associated with it. Given the high number of people exposed to PVA and the magnitude of negative health consequences associated with it, the development of effective interventions in order to reduce its negative consequences should be prioritized. Our study provides essential information in the context of Estonia, but also contributes to the international knowledge about exposure to violence and the different patterns of violence among men and women. Violence is worryingly common in Estonia and can no longer be seen as a trivial problem.
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Journal Requirements:

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming.

Authors appreciate this comment and have followed the PLOS ONE style templates to meet the style requirements.

2\. Please include additional information regarding the justification for sample size in this study. How was this sample size chosen - e.g. following a power calculation.

Authors are grateful for pointing this out. We have added the following sentences to the methods section regarding the justification of the sample sizes:

"Power analysis was carried out for both surveys in order to determine optimal sample sizes. Based on the sample size calculations, the initial sample size for EWS had to be 5233 women aged 16-44 and for EMS 4800 men aged 16--54."

In addition to that, as both of the surveys used in this paper have published survey reports with detailed description of the methodology and both are available online, we added also the following sentence:

"More detailed descriptions concerning the methodology of the surveys can be found from the survey reports".

3\. We note that you have included the phrase "data not shown" in your manuscript. Unfortunately, this does not meet our data sharing requirements. PLOS does not permit references to inaccessible data. We require that authors provide all relevant data within the paper, Supporting Information files, or in an acceptable, public repository. Please add a citation to support this phrase or upload the data that corresponds with these findings to a stable repository (such as Figshare or Dryad) and provide and URLs, DOIs, or accession numbers that may be used to access these data. Or, if the data are not a core part of the research being presented in your study, we ask that you remove the phrase that refers to these data.

Authors appreciate this comment. The phrase "data not shown" was removed form the manuscript. All relevant data is presented in the manuscript.

Reviewer \#1:

This study explored interpersonal violence issue in an understudied population. Overall, the story is not cohesive. It took multiple approaches to investigate interpersonal violence, such as different forms of interpersonal violence, polyvictimization in adulthood, and exposure to violence during last year, while the multinomial logistic regression only tested polyvictimization in adulthood. Below, I offer some suggestions in the hope of strengthening this paper's contribution.

Authors are very grateful for these comments, which help us to improve the quality of the manuscript. We have taken them into account and carried out changes accordingly.

Introduction

1 What is the rationale to include \"different forms of interpersonal violence\", \"polyvictimization in adulthood\", and \"exposure to violence during last year\" in one manuscript?

Authors appreciate this comment. To make the paper more cohesive we have decided to leave out \"exposure to violence during last year\" from the manuscript.

The decision to show different forms of violence separately is associated with the definition of polyvictimization: "Polyvictimization refers to the experience of multiple victimizations of different kinds (Turner, Shattuck, Finkelhor, & Hamby, 2017)". By showing the prevalence of different forms of interpersonal violence, the authors want to give a more in-depth overview to the readers about the formation of the "polyvictimization in adulthood" variable. However, we have changed Table 3 so that it shows the prevalence and combinations of different forms of violence in childhood, adulthood and childhood and adulthood and as previously mentioned left out "exposure to violence during last year". By carrying out this change, we wanted to make data presented in Table 3 more connected to the following Table 4.

Authors decided to use polyvictimization in the logistic regression model (not different forms of violence separately) because we wanted to focus on determining the risk factors associated with the most serious victimization profile, as in previous studies it has been shown to have the most detrimental health effects.

2 In the introduction, I\'d like to see literature review on how childhood interpersonal violence experience will affect adulthood interpersonal violence.

Authors are grateful for this comment. We have taken this into account and carried out changes, this topic is more thoroughly addressed in the discussion.

3 A more detailed literature review on how to define polyvictimization is needed.

We appreciate this comment. The definition of polyvictimization was added as follows:

"PV has been defined as experience of multiple victimizations of different kinds, not just multiple episodes of the same kind of victimization (Turner et al., 2017)."

Methods

4 why didn\'t use regression with interaction term to test gender difference?

The authors appreciate this comment. Authors chose not to use regression with interaction based on the assumption that factors associated with exposure to PVA are different among men and women and the aim of this paper was to focus on showing these differences. In addition to that, we wanted to keep the models more easily interpretable for the readers.

Discussion

5 The key finding is those who experienced childhood violence are more likely to experience polyvictimization in adulthood, which is innovative. This result should be better interpreted in the discussion.

Authors appreciate this comment, based on that we have added a more thorough discussion as follows:

"There are several pathways which are hypothesized to cause higher rates of revictimization, it has been shown that children exposed to PV have a reduced capacity for affect regulation in adulthood, dysfunctional behavioural patterns, lower self-esteem and higher levels of psychological distress (Briere, Hodges, & Godbout, 2010; Chan, Brownridge, Yan, Fong, & Tiwari, 2011; Dugal, Godbout, Bélanger, Hébert, & Goulet, 2018). Children exposed to abuse and neglect are at increased risk for substance abuse and criminal behavior (Briere et al., 2010; Dovran et al., 2019), which can lead both to being victimized of perpetration of violence."

6 P19, Para 2, \"\...but the strong association between PVA and exposure to violence in childhood\...\" it should be \"\...association between exposure to violence in childhood and PVA\"

The authors agree with this comment and have changed the order as suggested by the reviewer.

Table

7 There are two Table 1 in the manuscript

The authors are grateful for pointing out the incorrect headings of the tables and have corrected the mistake.

8 Table 3 didn\'t talk to Table 4. It is better to show the frequency of no interpersonal violence, one form of interpersonal violence in adulthood, and polyvictimization in adulthood between men and women in Table 3. Also, show exposure to violence in childhood in Table 3.

The authors appreciate this comment and have carried out changes to the Table 3. We now present in Table 3 no exposure to any form, exposure to only emotional, only physical, only sexual interpersonal violence and their combinations in childhood, adulthood and in childhood and adulthood.

9 There are many parts in the manuscript using \"violence\", which is not rigorous. Violence is a very broad concept. It is better to be replaced by \"interpersonal violence\".

Authors highly appreciate this comment and have carried out changes in the manuscript.

Reviewer \#2:

There are many typographical and grammatical errors throughout the manuscript.

The authors are grateful to the reviewer for this comment and have checked the manuscript rigorously to correct all typographical and grammatical errors.

1\. Page 11, 3rd paragraph -- The authors should ensure there description of results matches the name of variable levels in the table, e.g. "one child" should be "one biological child" and "good" should be "good or very good".

The authors appreciate pointing out this inconsistency in the manuscript and have changed this in the manuscript.

2\. Page 12, 1st paragraph -- The authors fail to include "than women" and "than men" when making comparison throughout the manuscript.

We appreciate this comment and have carried out changes in the manuscript accordingly. For example:

"As shown in Table 2, having higher education (24.7% vs. 42.6%) being officially married (27.2% vs. 31.8%), and having at least one biological child (43.6% vs. 59.4%) was less common among men compared to women. Men estimated their financial situation more often to be good or very good than women (16.7% vs. 10.0%)"

3\. Page 13, 1st paragraph -- The authors should include the number of men and women who had been exposed to violence along with the percentage.

The authors appreciate this comment and have added the numbers of men and women as follows:

"Two thirds (n=829, 66.6%) of men and over half (n=862, 54.2%) of women had been exposed to some form of interpersonal violence in their lifetime."

4\. Page 14, 2nd paragraph -- The authors should insert "during the last year" when describing table 3 results.

We appreciate this comment. Table 3 has been changed and exposure to violence during last year has been omitted form the manuscript.

5\. Page 15, 1st paragraph -- The authors should indicate what questionnaire was used to examine violence in childhood.

Authors appreciate this comment. The NorVold Abuse Questionnaire was used to measure exposure to violence in childhood and adulthood. We have added information regarding that to the methods section as follows:

"In both surveys, the NorVold Abuse Questionnaire (NorAQ) was used to assess exposure to interpersonal violence in childhood and adulthood (25,26)." In addition to that, we added the answer alternatives for each situation presented in the NorAQ to the methods section: "There were four answer alternatives which were same for all questions: 1) no; 2) as a child (before the age of 18); 3) yes, as an adult (when being 18 years old or older) 4) yes, as a child and as an adult (before and after the age of 18)".

6\. Page 15, 2nd paragraph -- The authors should delete their description of significant findings for age in table 4 since they are borderline.

The authors appreciate this comment. The age variable in Table 4 shows the change in the adjusted odds ratio per one year, which is relatively short period of time. In case we had chosen to use age groups in multinomial regression analyses, the adjusted odds ratios would have been bigger. However, we agree that in previous manuscript the description of this variable could have caused confusion and to make it clearer that AOR is presented for one year we changed the description of the variable.

7\. Table 4 -- The authors should include the numbers along with the percentages of men and women who were affected by violence. The authors should include a footnote indicating the variables used for adjustment.

Authors are grateful for this comment. Footnote indicating the variables used for adjustment and the numbers of men and women affected by one form of interpersonal violence and PVA were added to the Table 4.

Reviewer III

Major Issues

Introduction:

1\. In this paper, the authors make an implicit assumption that family/intimate partner violence and community violence can be aggregated together. A discussion of why this is feasible is missing.

Authors highly appreciate this comment. However, we want to point out that the main objective of this paper was to give a more comprehensive picture about the overall lifetime exposure to interpersonal violence, not to evaluate exposure to violence in different situations (intimate partner versus community violence). Much of the research has focused on only one kind of victimization (Simmons, Wijma, & Swahnberg, 2015), however, this can cause the underestimation of the full burden of violence (Turner, Finkelhor, & Ormrod, 2010).

To get a better overall understanding about the total burden of interpersonal violence, the authors have decided to aggregate family/intimate partner violence and community violence. The authors agree that in the previous manuscript it was poorly explained and we have carried out changes to the introductions as follows: "Most of the research on interpersonal violence has focused on one of the types of interpersonal violence, like violence perpetrated by current of previous partner. However, many researchers have drawn attention to the fact, that leaving out other types of violence, where the perpetrator was somebody else than the intimate partner or that took place in earlier stages of life, results in lower prevalence estimates and a limited understanding about the total burden of violence (Finkelhor, Ormrod, & Turner, 2007b, 2007a; Simmons et al., 2015; Turner et al., 2010). "

Nevertheless, the authors also note the limitation of the used NorVold Abuse Questionnaire, which does not ask questions concerning the perpetrator. To address this, further discussion was added to the limitations of the paper. The authors agree that the patterns and consequences of violence, according to the perpetrator can be very different.

2\. Relatedly, it is unclear why the authors chose to distinguish the three different forms of violence -- physical, sexual, and emotional (yet chose to aggregate interpersonal violence).

We agree with this comment and we have added a more detailed discussion explaining these decisions.

The decision to keep different forms of violence separately is associated with the definition of polyvictimization, which was also added to the manuscript: "Polyvictimization refers to the experience of multiple victimizations of different kinds"(Turner, Shattuck, Finkelhor, & Hamby, 2017). The prevalence of emotional, physical and sexual violence was presented to give a better overview to the readers about the formation of the polyvictimization in adulthood variable. In addition to that, this kind of data showing the prevalence of different forms of interpersonal violence across gender on population basis has been completely lacking in Estonia.

Since in the NorVold Abuse Questionnaire there are no questions regarding the perpetrator of the lifetime violence, we were not able to present this data. This is addressed as one of the limitations of the paper.

3\. A discussion of the hypothesized prevalence of violence (e.g. based on other studies in the same region, or IPV studies in Estonia) is missing.

Authors appreciate this comment. We have added data from previous research carried out in Estonia.

"A previous study demonstrated that in Estonia 17.2% of women had been exposed to physical and 4.1% to sexual intimate partner violence during the last year and it was an important contributor to sexual risk behaviour and adverse sexual health outcomes among women of reproductive age in Estonia (Laanpere, Ringmets, Part, & Karro, 2013). A study carried out by European Agency for Fundamental rights showed that since the age of fifteen every third woman had been exposed to physical or sexual violence by partner/non-partner (European Union Agency for Fundamental Rights, 2014)."

Methods:

4\. It is unclear why the aim is modified to "to analyze the association between PVA and variables identified in the literature to be associated with a higher risk for exposure to IPV among women" when the introduction sets the paper up to avoid focusing solely on IPV among women. As such, the "independent variables" sub-section needs further substantiation on why these variables were chosen.

The authors agree with this comment. We have carried out changes to the paragraph, where we explain why these independent variables were chosen.

"The second aim was to analyze the association between exposure to one form of violence, PVA and socio-demographic variables identified in the literature to be associated with a higher risk for exposure to interpersonal violence among men and women (Nyhberg 2013, Romans 2007, Balsam 2005, Dovran 2019)."

5\. The authors chose to use a multinomial regression model to illustrate correlates of one or more forms of interpersonal violence. However, it is unclear whether an ordinal logistic regression model was explored or feasible. Additionally, there may be different correlates of each form of violence. I suggest modeling each form of violence separately, as a sensitivity analysis, to determine whether this aggregation is feasible.

We appreciate this comment. In this paper, we have decided to focus on polyvictimization in adulthood and not each form of interpersonal violence separately. This decision was made based on previous literature showing that polyvictimization independently has the strongest effect predicting poor health outcomes. The main focus of this paper was to analyze the differences in the prevalence and patterns of interpersonal violence by gender.

Results:

6\. Knowing that older age is associated with violence in adulthood may not be informative (I see the authors recognize this, as noted in the discussion section). That said, there should be a discussion on why lifetime exposure to violence was chosen as the outcome in the multinomial regression models, and not exposure to violence in the past year, in the methods section.

The authors appreciate this comment and considered also using the exposure to violence during last year in the multinomial regression models. However, exposure to violence during last year gives information only about a very limited time period. When assessing exposure to violence during last year or the most recent violent event, it can cause leaving out all events which took place earlier in life. The authors wanted to show in this paper more comprehensive picture about the total burden of violence during lifetime. Authors have added information to the introduction regarding why we decided to use lifetime exposure to interpersonal violence. We also want to point out, that the age structure of men and women included in the analysis was the same. Moreover, we used age as one important control variable in the model.

Discussion:

7\. To state that the correlates and patterns of interpersonal violence between men and women are different does not appear to add additional insights to the violence literature. What makes this study different from others conducted in Estonia or other countries in the region, for example?

Authors are very grateful for pointing this out. This is the first study in Estonia and Eastern-European region analyzing the patterns of violence among men and women on a population basis. We have added further discussion regarding the differences we found between men and women in their lifetime exposure to violence.

In addition to that, research focusing on interpersonal violence polyvictimization in adulthood is very limited. This paper contributes to the violence literature by analyzing the factors associated with exposure to polyvictimization in adulthood. Further discussion was added to the manuscript.

8\. The discussion on the implications of both low response rates and excessive missingness is weak. For instance, it would be helpful to know how the authors would expect the results to change if there was no missingness.

Authors appreciate this comment. However, we want to point out, that the questionnaires of both surveys were quite long, including more than one hundred questions, which could have affected the response rates. The questions concerning violence, which were in the end of the questionnaire, were filled in rather well (over 95% of the respondents answered to the questions concerning exposure to violence), considering the sensitivity of these questions.

To address the possible implications of the response rates, we added further discussion as follows:

"The response rates of both surveys, 47% in EWH and 44.5% in EMS were in the range expected and similar response-rate estimations were used when calculating the sample size. In addition to that, the final samples of both EWH and EMS were representative and had no selectivity bias. Previous population-based studies focusing on violence have yielded similar response rates (20,33). The prevalence of interpersonal violence in EWH survey is comparable with the results of the previous studies carried out in Estonia (20,47). However, there is a possibility that the most highly victimized men and women were not able or chose not to participate in the surveys. Based on that, it is possible, that the prevalence of PVA could be even higher than shown in this paper."

9\. As the authors note, in the introduction, interpersonal violence encompasses both family/intimate partner violence and community violence. Since interpersonal violence is broad and types of violence differ between women and men, it may be useful to disaggregate the prevalence of IPV and community violence by gender and discuss these differences, so as to get a better picture of polyvictimization. However, the authors also note perpetrator was not assessed. It would be helpful to discuss this as a limitation of the work.

Authors agree with comment and have added further discussion concerning the limitations associated with not knowing the perpetrator of violence

"Information concerning the perpetrator of the violence could offer better explanations regarding the differences of exposure to different forms of violence among men and women. From previous research it is known than women are more often exposed to systematic forms of intimate partner violence, which could explain higher levels of polyvictimization among them (Johnson, 2011)."

Minor Issues

Introduction:

10\. What kind of violence is the authors referring to when they say, "A higher prevalence of violence is associated with a greater acceptance of violence in society..."?

Authors are grateful for pointing out this and we have carried out changes as follows:

"A higher prevalence of interpersonal violence is related to greater acceptance of violence in society, lower gender equality, and many other societal factors."

Methods:

11\. Are there any differences in responses for electronic vs paper questionnaires?

There were no differences, authors have added this information also to the manuscript. "There were no significant differences between the two responding methods regarding responses about exposure to violence or socio-demographic characteristics."

Results:

12\. The distinction between "unknown" and "missing" in Table 2 (labeled as Table 1) is unclear. I recommend that these two categories be combined.

Authors have considered combining these two, but as the "unknown" shows respondents who have answered but did not know the education of their mother/father we have decided to keep them separated. This can be interpreted as an indicator of the relationship between child and parent when they are not aware of the educational level on their parent.

13\. Does the variable "Biological children" refer to having one or more children? If so, I think the latter label is clearer.

We appreciate this recommendation and have made changes as suggested.

14\. Did the authors omit "missing" and "unknown" categories from the multinomial regression models? It is unclear whether or not this is the case.

Authors appreciate this comment. Missing values were omitted from the analysis. This information was added to the methods section of the manuscript.

15\. Which ages are "younger" and which ages are "older"? This characterization of the variable should be consistent in Table 2 and Table 4.

We appreciate for pointing this out. In the multinomial logistic regression in Table 4 age was used as a discrete variable, in Table 2 age groups were presented. This was not clearly explained in the previous version of the manuscript and authors have added additional information concerning that and changed the label in Table 4.

Discussion:

16\. Note that there are no contextual variables included in the study, yet the authors state, "the contribution of this study is identifying contextual and gender specific factor..."

Authors agree with this comment and have replaced "contextual" with "socio-demographic" factors.

General:

17\. There are several instances of grammatical errors (e.g. misspellings) and awkward phrasing (e.g. "men had less often higher education").

Authors have thoroughly checked the spelling and phrasing of the manuscript and carried out corrections.
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Dear Dr. Lippus,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Reviewer 2 recommended to accept your manuscript for publication. However, reviewer 4, raised some minor points. 

Please submit your revised manuscript by Jul 12 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Astrid M. Kamperman

Academic Editor
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Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#2: All comments have been addressed

Reviewer \#4: (No Response)

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#2: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#2: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#2: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#2: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#2: (No Response)

Reviewer \#4: This manuscript uses data from two cross-sectional surveys (both conducted in 2014), one including 1,244 women and the other including 1,590 men, to study gender differences in 1) the prevalence of three types of interpersonal violence in both childhood and adulthood, and 2) how sociodemographic characteristics at the time of the survey and experience of interpersonal violence in childhood are associated with the probabilities of experiencing one or multiple types of violence in adulthood.

This is a generally well-structural manuscript addressing an important topic in a relatively understudied social context (e.g., former Soviet Union countries). The authors have responded to the earlier reviews; I bring up some new points to be addressed in this round to further strengthen the paper.

1\. Throughout the paper, I am quite confused about the sample size. Based on page 8, I think the final analytical sample size is 1,244 for women and 1,590 for men. But in Table 4, sample size for men was 1,239 and for women is 1,532. Please check the sample size carefully and be consistent across tables. I also suggest authors including final sample size in the abstract.

2\. Page 4: "Exposure to four of more adverse childhood experiences..."; You mean "four or more"?

3\. Page 13: The authors have highlighted "Two thirds (n=829, 66.6%) of men and over half (n=862, 54.2%) of women had been exposed to some form of interpersonal violence in their lifetime" as one of major findings several times in the manuscript. But they are not shown in Table 3. I suggest authors adding another column in Table 3 presenting the prevalence of EVER experiencing different forms of violence (either in childhood or adulthood).

4\. Maybe I miss it, but percentages of experiencing only one form of violence and PVA are not consistent between Table 3 and Table 4. For example, men who experienced only one form of violence and multiple forms of violence in adulthood is 19.7 (2.8+15.9+1.0) and 2.2 (1.8+0.2+0.2) in Table 3, but it is 28.9% and 5.8% in Table 4.

5\. Also in Table 4 which conduct multinomial logistic analyses, the reference group is those who do not report interpersonal violence in adulthood. Since in Table 3, authors have differentiated interpersonal violence in childhood from that in adulthood, it is helpful to include a note in Table 4 clearly indicating who is the "reference group".

6\. In multivariate analysis, exposure to violence in childhood was only measured as a dichotomous variable. Since authors are interested in comparing people who experience one form of violence versus multiple forms in adulthood, it may be also more informative to include categorical variable measuring whether they experience only one violence or multiple violence in childhood as an independent variable.

7\. I appreciate authors' efforts to conduct the first study of interpersonal violence in Estonia, as well in East European countries. In the discussion part, the authors mention that "the results of this study...is in line with previous results from Sweden"(page 16). What about other countries you mentioned in the introduction part, such as US? Are your findings all consistent with other developed countries or is Estonia unique in some ways compared to other contexts studied in the literature? Can the results from Estonia be generalized to other East European countries or other similar social contexts?

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#2: No

Reviewer \#4: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Author response to Decision Letter 1

17 Jul 2020

1\. Throughout the paper, I am quite confused about the sample size. Based on page 8, I think the final analytical sample size is 1,244 for women and 1,590 for men. But in Table 4, sample size for men was 1,239 and for women is 1,532. Please check the sample size carefully and be consistent across tables. I also suggest authors including final sample size in the abstract.

Authors appreciate this comment. The final sample for analysis included 1244 men and 1590 women. Only in the regression analysis respondents who did not answer some of the questions were excluded. We added additional information regarding that to the methods section under subheading "Analysis".

"All respondents who did not answer some of the questions in this study were excluded from the models, the responses of 1239 men and 1532 women were included to the multinomial logistic regression analysis."

2\. Page 4: "Exposure to four of more adverse childhood experiences..."; You mean "four or more"?

Authors are grateful for pointing out this mistake and have corrected it.

3\. Page 13: The authors have highlighted "Two thirds (n=829, 66.6%) of men and over half (n=862, 54.2%) of women had been exposed to some form of interpersonal violence in their lifetime" as one of major findings several times in the manuscript. But they are not shown in Table 3. I suggest authors adding another column in Table 3 presenting the prevalence of EVER experiencing different forms of violence (either in childhood or adulthood).

Authors appreciate this comment highly. We added a new column "Lifetime exposure" to the Table 3, as was suggested by the reviewer.

4\. Maybe I miss it, but percentages of experiencing only one form of violence and PVA are not consistent between Table 3 and Table 4. For example, men who experienced only one form of violence and multiple forms of violence in adulthood is 19.7 (2.8+15.9+1.0) and 2.2 (1.8+0.2+0.2) in Table 3, but it is 28.9% and 5.8% in Table 4.

In table 4 respondents who had been exposed to any form of violence during adulthood or both adulthood and childhood were included in the new variable used in the regression analysis model. Authors agree that this was poorly explained in the methods section and we added further explanation to the methods sections as follows:

"Both, respondents who had been exposed to violence only in adulthood and those who had been exposed to violence both in childhood and adulthood were included in this variable."

In addition to that, further explanation was added to the results section as follows:

"Among men, 28.9% (n=358) of the respondents were exposed to one form of interpersonal violence and 5.8% (n=72) to PVA in adulthood or both in childhood and adulthood, among women 17.9% (n=274) and 12.4% (n=190), accordingly."

5\. Also in Table 4 which conduct multinomial logistic analyses, the reference group is those who do not report interpersonal violence in adulthood. Since in Table 3, authors have differentiated interpersonal violence in childhood from that in adulthood, it is helpful to include a note in Table 4 clearly indicating who is the "reference group".

Authors appreciate this comment. Information regarding the reference category was added to the Table 4.

6\. In multivariate analysis, exposure to violence in childhood was only measured as a dichotomous variable. Since authors are interested in comparing people who experience one form of violence versus multiple forms in adulthood, it may be also more informative to include categorical variable measuring whether they experience only one violence or multiple violence in childhood as an independent variable.

Authors are very grateful for this suggestion and we have changed the variable "Exposure to violence during childhood" as was suggested by the reviewer and we have carried out changes in Table 4 accordingly.

In association with that, some interesting results surfaced, and changes were carried in the discussion as follows:

"Some of the factors associated with PVA among men and women were overlapping, such as exposure to violence in childhood and older age, it should be noted that across gender exposure to violence in childhood had a graded relationship with PVA."

7\. I appreciate authors' efforts to conduct the first study of interpersonal violence in Estonia, as well in East European countries. In the discussion part, the authors mention that "the results of this study...is in line with previous results from Sweden"(page 16). What about other countries you mentioned in the introduction part, such as US? Are your findings all consistent with other developed countries or is Estonia unique in some ways compared to other contexts studied in the literature? Can the results from Estonia be generalized to other East European countries or other similar social contexts?

Authors are very grateful for this comment.

The results of this study are consistent with previous research carried out in other developed countries, which have showed differences across gender. However, most of these studies have been carried out among children or have focused on IPV. We have changed the discussion as follows:

"Findings from prior studies carried out in other developed countries, which have looked at gender differences in the context of IPV or violence in childhood, have showed different patterns of exposure to violence across gender.", "...which corroborates the findings of this study" (p. 17).

The authors of this paper believe that as the recent history of Estonia and therefore many aspects of the current social and cultural norms (such as gender equality) are similar in the Eastern European region, the findings of this paper can be generalized to other countries in the region. We have added this also to the discussion section of the paper.

"In addition to Estonia, these results are particularly useful in the Eastern European region, where until now research demonstrating the prevalence of interpersonal violence has been scarce."
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Dear Dr. Lippus,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.
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Dear Dr. Lippus:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff
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Dr. Astrid M. Kamperman

Academic Editor
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